Novel 2-arylbenzothiazole DNA gyrase inhibitors: Synthesis, antimicrobial evaluation, QSAR and molecular docking studies.
A series of new 2-arylbenzothiazole derivatives (4, 5, 6a-j, 7a-i and 8a,b) was synthesized and tested for their antimicrobial activity against different Gram-positive, Gram-negative bacteria and yeast using ciprofloxacin and fluconazole as positive controls for the antibacterial and antifungal activities, respectively. The target compounds showed stronger inhibitory activity against Gram-negative than Gram-positive bacteria. The minimum inhibitory concentration (MIC) values were determined for those compounds showed zone of inhibition ≥ 13 mm. Based on the MIC values for the tested compounds against E. coli, compounds (4, 5, 6c, 6d, 6g, 6i, 6j, 7b, 7c, 7g and 8a) were selected and tested for their E. coli gyrase inhibitory activity. The tested compounds showed moderate inhibitory activity against E. coli gyrase. Compounds 5, 6c, 6i, 6j and 7b displayed high inhibitory activity against E. coli gyrase with IC50 values below 10 µM, however, they were less active than ciprofloxacin (E. coli gyrase IC50 = 1.14 µM). The p-hydroxy-m-methoxy benzothiazole analogue 6c was the most active tested compound (E. coli gyrase IC50 = 4.85 µM). Quantitative structure-activity relationship (QSAR) study was also implemented for the newly synthesized compounds. The QSAR study indicated that the structural feature that governs the anti-microbial activity for the newly synthesized benzothiazole derivatives is their structural hydrophilic-lipophilic balance what agrees with the chemical intuition where this balance governs their cellular absorption and so their antimicrobial activity. Molecular docking showed that the newly synthesized compounds possess the required structural feature for E. coli gyrase B inhibition through interaction with the key amino acids Asp73 and Gly77.